Mechanism of RNA 2'-O-methylation: evidence that the catalytic lysine acts to steer rather than deprotonate the target nucleophile.
The weight of current evidence suggests that RNA 2'-O-MTases employ an S(N)2 mechanism with an in-line attack of the target nucleophile upon the methyl group of the AdoMet cofactor. It has been suggested that, like the phosphohydrolytic enzymes, ribozymes, and nucleic acid polymerases, the RNA 2'-O-MTases initially activate the substrate's attacking hydroxyl oxygen by deprotonation. Here, evidence is presented that the vaccinia virus mRNA cap specific 2'-O-MTase VP39 does not promote RNA 2'-oxyanion formation but that instead it acts by steering a hydroxyl oxygen orbital toward the cofactor methyl center.